Characterization of derivatives from wheat-Thinopyrum wide crosses.
Partial amphiploids are lines that contain 42 (38-42) wheat and 14 (14-18) alien chromosomes. They are derived by backcrossing wheat onto hybrids between wheat and either Thinopyrum intermedium (6x) or Th. ponticum (10x). GISH analysis has shown that, with possibly one exception, the alien genomes (chromosome sets) in partial amphiploids are found to be hybrids i.e. composed of chromosomes from more than one alien genome. The individual partial amphiploids are meiotically stable and nearly perfectly fertile, but hybrids between different lines were characterized by varying numbers of unpaired chromosomes and consequently variable degrees of sterility. Translocated chromosomes involving different Thinopyrum genomes or Thinopyrum and wheat genomes were found in partial amphiploids and consequently in the addition lines derived from them. Partial amphiploids have proven to be an excellent tertiary gene pool for wheat improvement, containing resistance to biotic stresses not present in wheat itself. Resistance to Barley Yellow Dwarf Virus (BYDV) and Wheat Streak Mosaic Virus (WSMV) have been found in partial amphiploids and addition lines derived from both Th. intermedium and Th. ponticum. Excellent resistance to Fusarium head blight has been found on a Th. intermedium chromosome that had substituted for chromosome 2D in wheat. Genes for resistance to leaf rust and stem rust have already been incorporated into wheat and tagged with molecular markers.